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Outline

ωS-NPP VIIRS Reflective Solar Calibration

ωOn-orbit Performance
ς SD Degradation
ς Spectral Bands Responses and Noise Characterization
ς Recent Changes and Improvements

ωInter-calibrations
ς Aqua MODIS and S-NPP VIIRS
ς Inter-calibrations with CLARREO Pathfinder Instrument

ωSummary
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VIIRS Reflective Solar Calibration Strategies and Activities

Rotating Telescope Assembly (RTA)

SD calibration each orbit 
with a fixed screen

Solar Diffuser 
Stability Monitor

Extended 
SV Port

         

15 RSB: M1-M11, I1-I3, DNB
H/L gains: M1-5 and M7
l: 0.4-2.3 mm

Daily operation => 3 per week 
(8 min => 5 min)

Roll maneuvers: 8-9 yearly

Solar Diffuser
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F: Calibration scaling factor from on-orbit calibration

ci: Pre-launch calibration coefficients (quadratic algorithm)

RVS: Sensor response versus scan-angle (RVS)

LSUN: Expected solar radiance reflected from SD panel
LSD,PL: Retrieved solar radiance using pre-launch calibration coefficients

Reflectance-based Calibration Approach
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Lunar Calibration:   Similar to SD CAL with reference to the ROLO model 

PLL
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==VIIRS Lunar Calibration:

IROLO: Lunar irradiance (integrated) provided by ROLO model
IMOON,PL: Lunar irradiance retrieved using pre-launch calibration coefficients
NSCAN, WB, g: number of scans, pixel solid angle, aggregation factor  

Lunar Calibration Methodologies

Lunar images (I1) from lunar 
calibration events in 2014



On-orbit Performance
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ωSD Degradation
ςLarge degradation at short wavelengths

ςSmall but not negligible degradation at SWIR wavelengths

ςDifferent approach for SD degradation at SWIR as SDSM only covers 
wavelengths from 0.41 to 0.93 mm

ωSpectral Bands Responses 
ςLarge at NIR and SWIR region

ςStrong wavelength-dependent optics degradation => modulated RSR

ωNoise Characterization
ςCorrelated with changes in spectral band responses

ςSufficient margin remains to meet specified requirements  

ωRecent Changes and Improvements
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Solar Diffuser On-orbit Degradation

Large at short wavelengths

Degradation at SWIR cannot be ignored as mission continues

SDSM
8 detectors: 0.41 ς0.93 mm
3 views: SD, Sun, dark 



Spectral Bands Responses (SD)
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M1 0.41

M2 0.45

M3 0.49

M4 0.56

I1 0.64

M5 0.67

M6 0.75

I2 0.87

M7 0.87

M8 1.24

M9 1.38

I3 1.61

M10 1.61

M11 2.25

M7 I2



Spectral Bands Responses (SD and Lunar CAL)
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Lines: SD
Symbols: Moon
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Update and Use of On-orbit Modulated RSR

l dependent optics degradation

Impact of modulated RSR depends on spectral 
band location, bandwidth, and OOB response 

DNB

DNB


